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Author: §.7.. Koninsksy, T.I. Andriyanova 
Title : Study of Redistribution of Hydrogen Among Hydrocarbons with m 
Aluminosilicate Catalyst and Application of Carbon Isotope cli, 


Orig Pub : Zh. obshch. khimii, 1956, No 8, 2151-2155 


Abstract : The redistribution of hydrogen (RH) among CoHh (I) and paraf- 
fins CoH (II), n-CyHy9 (III) and n-Cghyg (Iv) in presence of 
an aluminosilicate catalyst in a circulating installation 
under atmospheric pressure was studied with the application of 
cl. At the study of the reaction H3C - CliH3+ HpC = CHa<” 
HC = clu, +H3C - CHZ (4), the initial tagged hydrocarbon 
was II, and at the study of the reactions HoC = C*+*Ho + n-CiH1o 
<2 HaC - Clgg + n-CyHB (2) and Ho = ClMHy + n-CBH ga? HC - 
clin3 + n-cgHié (3), the initial tagged hydrocarbon was I: The 
RH did not exceed 5.2% computed on the basis of the initial 
amount of II and did not practically depend on the temperature 
in the reaction (1) at 405 and 555° in case of mixtures of I 
and II in nearly equel volumes and the contact duration () 

fa been from 23.6 to 23.8 sec. It was established that II 
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was forming simultaneously from I in consequence of the RH 
between I and coke, 95% of which were forming from I and 5% from 
II. The reaction (2) proceeds Slowly at 4050 and } = 22 sec. 
in case the mixture consists of 54.44 of I ana 45.6% of II, 

same the reaction (3) at 405° ana¥= 9.4 sec. in case the mix- 
ture consists of 46.9 mnols of I and 80 mmols of II. The 
amounts of tagged IT produced at the e 
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Author : Margolis L.Ya., Roginskiy S.Z., Gracheva T.A. 
Title : Oxides of Transition Metals as Catalysts of Oxidation of Hydrocarbons 


Orig Pub : Zh. obshch. khimii, 1956, 26, No 5, 1368-1371 


Abstract : Under dynamic conditions a strudy was made of catalytic oxidation of pro- 
pylene in mixtures of C Hs and 0 O32 of 1:1 ae diluted with ni- 
trogen, at 200-400°. e studied catalysts (C) are classified as follows: 

1) € of extensive oxidation: Mn02, NiO, MgCro0,, yielding ~ 100% CO, and 


H20; 2) C of destructive oxidation: V205—x2 MOO3.,, WO3.x, vO ge ree which 


are formed, in addition to CO, and H.0,° formaldehyde, dcetala yde, formic 
and acetic acid; 3) C of selective ‘Gaidation to acrolein -- 0, which pro- 
duced at 400° a 60% yleld of acrolein. It is assumed that active cata- 

lysts of extensive oxidation are oxides with incomplete d-shells, while active 
catalysts of mild oxidation can be catalysts of the type Ag and Cuo0, in 
which gaps in the d-shell arise on modification of these C by oxygen. 
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Author : T.I. Andrianova, 8.Z. Roginskiy 

: Title : Study of First Stages of Catalytic Cracking of Paraffins with 
Aluminosilicate Catalyst Influencing the Process by Little 

‘ Additions. 

Orig Pub ; Zh. obshch. khimii, 1956, 26, No 9, 2418-2420 


Abstract : The cracking of octane (I) on an aluminosilicate catalyst was 
studied at 518° and contact durations from 8.5 to 11.1 sec. 
and in presence of following additions: CoH, (II), CgH,¢ (IIT), 
CoHsOH (IV) n-CgH,-OH (V), n-C,),HogOH’ (VI), (n-CyHg)20 (VII), 
CoHs5I (VIII) and hn 70H (IX). Little additions (from 0.1 to 
0-38) of olefins, alcohols and ethers (II, III, IV, V, VI, and 
VII) noticeably (up to 23 - 37%) increase the transformation 
degree of I. Greater additions (up to whole values of mol.%) 
either act more weakly, or decelerate the cracking. Additions 
of about 0.5% of VIII of IX do not influence the depth of the 
transformation of I; an increase of the transformation depth 
of I is observed at the addition of about 4 mol.% of VIII or 
IX. Halogen acids in concentratioris up to 6 mol.% do not 
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influence the cracking of I. A preliminary treatment of the 
; catalyst by acid vapors produces a little positive effect. 
: In these experiments the authors see a confirmation of the 
participation of carbonium or radical ions in the process. 
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futhor : Koyer, N,F., Roginskiy, S.2., Cazonova, I.S. 

Title + Electronic Fhenomene in Semiconductor Catalysis 

Grig Fub s Dokl. AN SSSR, 1956, 105, No 5, 859-861 

Abstract + To investigate the degree of locclizetion of the ection of 


impurities and the roles of the "renote effect" ond strict 
Feriodicity of the lattice in the presence of electron-hole 
equilibrium, experirents were ede in which cations, having 
the same charge es the cations of the brsic meterial end not 
having the cherecteristic properties of e donor or acceptor 
were introduced into the catalyst-semiconductor, Binary solid 
oxides of nickel were the subject of the investigetion, 

The catalytic activity was measured under static con- 
ditions at low pressure in vecuum., The results obtrined con- 
firm the decisive significence of the size of the charge on 
the action of the cation introduced into the lattice. 
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Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 562 


Author: Tret'yakov, I. I., and Roginskiy, S. Z. 


ee 


Institutions: Academy of Sciences USSR 


Title: On the True Nature of the Patterns of Individual Oxygen Molecules 
Described in the Work of Becker and Brandeis 


Original 
Periodical: Doki. AN SSSR, 1956, Vol 107, No 6, 857-858 


Abstract: 


It is shown that the double, quadruple, and more complex spots ap- 
pearing on the screen of the electron microscope with a single- 
crystal tungsten point (Referat Zhur - Khimiya, 1956, 22130) are 
caused not by adsorbed oxygen or any other diatamic gas present in 
the system, but are apparently due to impurities which separate . 
from the glass walls of the instrument. 
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Avs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 3697. 


Author ; 0.A. Golovina, S.Z. Ro kiy, M.M. Sakharov, Ya. T. Eydus. 
Inst : Academy of Seiences of USSR. 


Title Checking Dehydration-Condensation Mechanism of Hydrocarbon 
Chain Formation at Hydrocarbon Synthesis of CO and He by 
Tagged Alcohol. 


Orig Pub: Dokl. AN SSSR, 1956, 108, No 2, 253-255. 


Abstract: Hydrocarbon (HC) synthesis of CO and H, was carried out on 
Co catalyst at 195° with the addition or CoH. OH tagged with 
cl4 to the initial gas mixture. The drop of specific radic- 
activity (SR) with the increase of their molecule length and 
the stability of the molecular radioactivity SR in molemles 
containing over 5 C atoms was established. ‘The revealed mole- 
cular radicactivity SR stability indicates a chain mechanism 
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Ava Jour: Referat. Zhurnal Khimiya, No 2, 1958, 3897. 


of the hydrocarbon molecule growth on the catalyst surface 
with the participation of alcohol in the initiation or breaking 
of flat growing chains. At the same time the authors are of 
the opinion that the date obtained by them, as well as the data 
of Kammer and Emmett (RZhKbim, 1954, 49641) aze no’ enough to 
Gisprove the methylene scheme and to support the dehydratios- 
condensation synthesis scheme promoted by Store, Colambik and 
Anderson (Sintez uglevodorodov iz okisi uglercda i vodoroda, 
Tzd-vo inostr. literatury, Me, 1954, 499). 
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acts as 4 catalyzere It catalyzes also chemical 
aissociation processes of arsenic, germanium and 


Sulfides selenide and telluride of zinc are also 
active catalyzers for aenyarogenation of jsopropyl 
alcohol, with activity jncreasing with the {ncrease 
‘of oetar atomic weight: a 


Some jndications concerning significance of conduct- 
jvity type on catalysis provides a comparative study 
of the yemixtures effect on catalytic activity of 

semiconductors possessing aifferent types of conduct~ 
avity with respect to one ana the same reaction- Re- 


sults of various researches are vomewnat. aafferents 


solid solutions with n-conducting zinc oxiae and P 
~-conducting nickel oxide were gtudied, all investiga> 
card 3/7 40rs observed the opposite effect of the same 
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TITLE: Some Problems in Semiconductor Catalysis (Nekoto- 
ryye problesy re uprovodnikovogsate +29 


admixtures om catalytic properties of electron-type 
and nole-type semiconductorss 


The author advanced (23) 4 microchemical conception 
of catalyzer activity» in which the main role in the 
formation of active gurface . was ascribed to admix- 
-tures and deviations from stoichiometry: 


As a rule, 4n aamixture activates the contact at its 
low content. After passins the maximum at some 
: optimal contents the effect is gharply reduced at & 
further increase of content These aamixtures change 
in the first piace the activation energy of & process+ 
"Simbatno” (probably composed from the words Ngym" = 
"gyn" and Npath't, Le@es at the sane depth level - 
editor) with this energy changes also the logarithn 
of forexponential multiplier Ky in the equation of 
the constant of rate: 


cara 4/7 k = k,exP (-B/RT) 
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lems in Semico 
poluprovo 
ted lineurly: 
Q and ZnO shows that 


3 considerably changing conductivity. of 
pstance essentially affect their cata~ 
lytic activities: These phenomens suggest that ele- 
ctric conductivity and catalytic activity are con@ 
nected with the same gtructures« By correlating 
conductiv i0 and ZnO, 


ity and catal 
the nature © ifications was 


f structures caus 
cleared up- 
ined basica 


admixture 

value of the oxide introduced, put not by t 

these cations and other quantities: 

A catalytic process is composed of a series of phases; 

one of the important phases is chemical adsorption. 

Some measurements show that adsorption is accompanied 
ry with negative 


py the formation of a double elec laye 
cara 5/7 charge (posi quent) with adsorbed 
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Sone Problems in Semiconductor Catalysis (Nekoto~ 
Kovogo xataliza 


ryye probleny poluprovodni 
gm can be proposed 


the process begins 
sfer of an electron to oxygen} the ad- 
sorbed jon-radical of oxygen 0, reacts with CO, Hos 
ethylene, etCe, causing oxidation with the inter- 

mediate formation of peroxides. During one of the 


phases, the: electron returns to the semiconductor 
j neutrality» For the processes of 


semiconductors cannot be. equi- 
valent. 

Plane chains, whose probable role in catalysis was 
first pointed out by Semenov and Voyevodskiy (48) >» 
must have other mechanism than with homogenous gas 
reactions. 
In the future, 4 new section of catalytic reactions 


kinetics will probably emerge » which will operute 
directly with electron processes in the border layer: 


olecular orbits applied by Koutecki 


The method of m 
una catalysis seems to 


(52) to chemical adsorption 
have 4 pright outlook. 
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Semiconducto~ 
Sone Proviegy.poluprovouriiovos> kote’ 


Some Problems in catalysis: (Nekoto~ 


It is necessaty to use jointly the zone semiconductor 
theory, the porder layer theory and the molecular 
orbit method: 

{The article contains 7 figures: The pibliography 
lists 54 references, of which 32 are Slavic. 
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Physical chemistry of the USSR Academy 
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AUTHORS t Keyers WoPoy Roginskiy» g§.Z. and Sazonovas I.oe 
—_— bass . 
TITLE: Investigation of catalytic properties of solid . 


Solutions containing Nickel Oxide (Issledovanty® 
cataliticneskikh svoystv tverdykh rastvorov na 
akisi B 


PERIODICAL: Izvestiy® akademii Rauk SSSR, Vale xk, #2 PP 183- 
191, 1957» USSR, Sexty® eisicheskay® 


ABSTRACT? The connection of electric conductivity with the kind 
of admixture is simple in some systems and when this 
je the cases gonductivity can be reguiated within & 

wide Tangee 


The Inatitute f physical Chemistry carri a 
series f jnvestigation® th the ox dation of carbon 
monoxide on nicke oxide catalyzere 2 
investigation dea 4th catalyt prop rties 
yarious 8 tia solu ions ith nickel °o% de, whi aiffer 
card 1/4 py their electronic naracteristics: jaes of Ones 
twor and three-valence metals were dissolved jn NiO, 
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TITLE: Investigation of Catalytic properties of Solid 
; Solutions containing Hickel Oxide (Iasledovaniy® 
xataliticneskikh gvoyst¥ tverdykn rastvorov na 


osnove gakisi nikelys) 


oxide and its solid solutions were obtained by 


roasting nickel carbonate OF its mixturgs with other 


palts for. 2 hrs at @ temperature of 900 C» 


The change in plectronic structurt of solid golutions 
containing nickel oxide was concluded from the changes 
an specific elec conductivity When Li,0 was dissolved 
in the nickel oxide » conductivity inoreased &® a result 
of the d€ecrease in activation energy of this processe 
The relation petween temperature and conductivity in 
solid solutions containing nickel oxide with various 
ratios of lithium oxide is shown in Graph lo The 
energy of conductivity activation varies jinearly sith 
the logaritin of Lithium concentration (Graph 2). 


Catalytic activity with respect to reaction of CO 
cara 2/4 oxidation was studied in @ vacuum 


R 
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Investigation of Catalytic properties of Solid 
Solutions containing Nickel Oxide (Issledovaniye 
kataliticheskikh ‘svoystv +verdykh rastvorov na 
osnove zeakisi nikelys 


The results of experiments have shown that the dis= 
golving of Lithium oxide leads to @ considerable rise 
in activation energy and of the pre-exponential factor 
Kye The dissolution of considerable quantities of bi- 
valence metal oxides does not affect the activation 


energy» but K_ is reduced by one order of magnitude. 


rate by 205 fimes at the room temperature and by 9 

times at 300 C. Me results obtained aiffer somewhat 

from the results published py Paravano (8,9) and Schwab 
7), the reason of divergence being not cleats There 
is ’ evertheless complete accordance with respect to 

two essential points: 


1, High and contrasting effects of one= and three-valence 
netal oxides, 


2. Sharp changes in the activation energy valuese 
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Investigation of Catalytic Properties of Solid 
Solutions containing Nickel Oxide (Issledovaniye 
kataliticheskikh svoystv tverdykh rastvorov na 
osnove zakisi nikelya) 


The low sensitivity of the catalytic activity of nickel 
oxide to the ions of bi-valence metals being dis- 
solved oxide cations on catalytic activity. This 
confirms the participation of catalyaer electrons and 
poles in oxidizing catalysis. 


6 Graphs and 3 fables are included. There are 10 
references, of which 4 are Slavic (Russian) . 
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Characteristics of a Catalytic Process ' ; 


can be due to the heterogeneity of the direct interaction between 
the adsorbing molecules and by their interaction by the lattice. 

5.) In the case of an adsorption on an ideal-hamogeneous surface and 
by the finite extension of active domains and lattice periodicity an 
inequivalent position of the adsorbed atoms is bound to develop at 
certain filling-up values and thus the hereby caused heterogeneity. 
6.) For the development of the catalysis theory methods are 
necessary with a unique limitation of the ¢fects caused by heteroge- 


neity and interaction, with differentiations of effects caused by 
these factors, and with a kind of function, which characterizes the 
heterogeneity and the gepulsion in the case of a separate and 
simultaneous action of@the effects. There are 7 figures and 15 refe- 
rences, 7 of which are Slavic. 


ASSOCIATION: AN USSR, Physical-Chemical Institute, Moscow (Akademiya nauk SSSR, 
Institut fizicheskoy khimii, Moskva) 


March 25, 1957 
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62 Semnlcradustans Caisiytic properues, cf? 
metallic germaciumye lO. V. Krylov, 5,2 Ropinski, aad 
¥. M. Froloy- Dekleds SEE Nauk SSSR i ee-5 YEH 
(1857).—The catalyst was a cryst. Ge powder made by ~ . 
grinding a singlc crystal in en agate mortar weighing 2 g. 
aud baving an area of 200 sq. cm./g. A stoichiometric 
mizt, of 2H, + Os at a few mm, pressure was led into the 
app. at 200-400°, and the water formed wes concased in a 
trap cooled with liquid Ns. The pressure drupped to ‘4, 
of the original vatw: in the course of w few min, at 200°, 
-and during » few.sec. at 300%, which was, havwevers ate 
trihuted-to a selective adsorption: af Or onGe,, CO+ Oy . 
mixt. behaved-similarly. .: Dehydration study of MeOH: 
and CH,CHOHCHy showed ‘that the McOH. dehydration}... ~ 
begait at a temp_ 160° lower than without Ge, whereas the; . 
“Han-PrOW was dehydrated at'a meusurableyelocity:as low: -' 
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*, USSR/Physical Chemistry - Kinetics, Combustion » Explosions, B-9 
Topochemistry, Catalysis. 


Abs Jour :; Ref Zhur - Khimiya, No 1, 1958, 513 


redistribution of hydrogen. The dehydration of erotyl al- 
cohol leads to the formation of divinyl. Divinyl is not 
forming at the ethanol reaction in the layer. A very ra- 
pid isotope exchange of Cl4 takes place between ethanol 
and acetaldehide on the catalyst, which is a result of the 
intermolecular redistribution of hydrogen. The authors 
confirmed the fundamental order of stages of the Gorin- 
Kagan scheme. 
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| The folloving papers were presented et the Anrual Meeting of the German Chesical 
Scelety in Letpsig, 23 October - 1 M.veaber 1958: 


PALAIDIN, A. A. (AS USSR, Moscow) 
"Toward the Construction of a Unified Theory of Catalysis - Structure and Energy 
Factors.” 


BORESKOV, G. K. (Physico-Cheaical Inst. tm Karpov, tscow) 

"Reciprocal Influence of Reagent Systems and Catalyete. " 

BRAUNSHTEYB, A. Ye. (Inst. of Biological and Medical Cheaistry, ANB,USER, Moec: ioeecy) 
"Generel Queations of Biological Catalysia in the Light of the Activity of the 
Pyridoxalersyme." 


EMANUEL, E. (Inet. Chemical Physics, AS USER, Mcecow) 
“Homogeneous Catalyeie and Chesice) Induction in Slow Onidation - Chain Reaction.” 


__ROGDSETY, 8. Z. 
“WWPEET£S ast Kiketics of the Malf-Life Catalyst.° 


GSILOV, B. end YASWINDY, A. (Inst. Organic Chemistry, AB Uxreinian SSA) 
“yechanise of Catalytic Action of Aminunciés in the Reaction of Carbcayl Compounds.” 


VILESOV, P. and TEMEWIN, A. (Physics Inst., Leningrad State University) 
“Photoelectronic Buiseiom on the Gurface of Mlf-Life Catalysts. 


80: Chemteche Technik, October 1958, Unel. 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451 


BPeROvED sais RELEASE: muestra: uae 01, 2000 CIA-RDP86-00513R001445: 


ROGINSKIY, %. S. 2. (Moscow) 
"Mechanism and Kinetics of Seim-Conductor Catalysis ," (Plenary lecture). 
8 Oct - 
report submitted for Annual Meeting East German Chemical Society, 2 
1 Nov 1958, Leipzig, G.D.R. 
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her 
“Adsorption of Various Cases on the Metal Point in the Electron 
Projectcr." 


paper t ted or pr esen ta tion a t } our tt In e eo BLE ron 
Microscopy > Berlin, GF R 3 10-17 Sep 58 . 


Institute of Physical Chemistry, USSR Acad. Sci., Moscow. 


c-3,800,829, 25 Jul 58. 
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ROGINSKIY, S. 2. (Inst. Phy. Chem. AS USSR) 


"Horizontal Chains and Active Intermediate Forms of Heterogeneous Catalysis on the 


Basis of Isotopes." Pp fd. 


Isotopes and Radiation in Chemistry, Collection of papers of 
2nd All-Union Sci. Tech, Conf. on Use of Radioactive and Stable Isotopes and 
Radiation in National Economy and Science, Moscow, Izd-vo AN SSSR,1956, 360pp. 


This volume published the reports of the Chemistry Section of. the 
2nd AU Sci Tech Conf on Use of Radioactive and Stable Isotopes and Radiation 
in Science and the National Econony, sponsored by Acad Sci USSR and Main 
Agmin for Utilization of Atomic Energy under Council of Miniasters USER 


Moscow 4-12 Apr 1957. : 
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AUTHOR: Krylov, 0+ Vo» Candidate of Chemical Sciences 


TITLE: Physics «and Physical Chemistry of Catalysis (Fizika i fiziko- 
-knim1ya kataliza) Transactions of the All-Union Conference 


(Vsesoyuznaya konferentsiya 


PERIODICAL:  Vestnik Akademii nauk SSSR, 1958, Nr 7y Pps 119 - 122 (USSR) 


ABSTRACT: This conference convened in Moscow between March 20°F and 
March 23rd, It was called by the Department of Chemical 
Sciences and the Institute of Physical Chemistry of the AS 

ussR (Otdeleniye khimicheskikh nauk i Institut fizicheskoy 
khimii Akademii nauk SSSR}It was attended by more than 600 
persons from different towns of the Soviet Union as well as 
from countries of the people's democracies. Nearly 100 re- 
ports were submitted, 78 of which were given to the parti- 
cipants for discussion. The remainder was read. The follow- 
ing reports were ‘heard: . 
4) S. Z. Roginskiy, (Institute of Physical Chemistry, AS USSR), 
3 O 6 selective methods concerning semiconductor 


Cara 1/5 catalysis. 
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2) 9. V> Boldyrev, Tomsk Universitys used electron repre~ 

sentations for the explanation cf the course of topo- 
chemical reactions» 

3) Ne Fo Keyyers (Institute of Physical Chemistry, AS USSR); 
used electron representations for the clarification of 
the characteristics of heterogeneity of the active sur~ 
feee of semiconductor contacts. 
ep, FP. Vol’kensnteyn, vy. B. Sandomirskiy and Sho “. Kogan, 
(Institute of Physical Chemistry, 4S USSR), investigated 
the influence of exposure as well as of an external elec= 
trie field on the absorptive power of a semiconductcro 
A. Ne Terenin spoke about the investigation of the struc= 
ture and the pehavior of surface formations in the case 
of adsorption and catalysiso 
vy. F. Kiselev (Moscow University), dealt with problems 
concerning the elementary act of mtalysise 
G. Ko Boreskov, Physical-Chemical Institute imeni Le Yae 
Karpov (Fiziko-khimicheskiy institut ime Le Tae Karpova); 
reported on the. dependence of the catalytic activity of 
metals on their position in the periodic system of ele= 


mentse 
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8) Vo he Boneh-Bruyevich and Ve B. Glasko, (Moscow University)» 

reported on the results of the adsorption computation of 
metalso 

9) Ao Ae Balandin, Institute of Crganic Chemistry AS USSR 
(Institut organicheskoy khimii Akademii nauk SSSR), re- 

ported on new deta concerning tne role played by structure 

factors in heterogeneous catalysise 
Vv. Vo Voyevodskiy disproved his (and Ne Ne Semenov's) hypo- 
thesis of the existence of surface lattices and a hetero- 
geneous catalysise 
Yn, Te Eydus and No Ie Yershov, (Institute of Organic 
Chemis tzry, AS USSR), O. A: Golovina, M. Me Sakharova, Se Leo 
Roginskiy and Yee Se Dokukina, (Institute of Physical 
Chemistry, AS USSR), proved the existence of polymerization 
lattices in heterogeneous~satalytic processes of hydro= 
carbon synthesise 
NH. Ne Tikhomirov, Pp. Ne Bubnov and Vv. V. Voyevodskiy, 
(institute of Chemical Physics, AS USSR), reported on the 
application of the method of paramagnetic resonance of 
electrons for the purpose of investigating the interaction 
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of melecular oxygen with the free carbon valencese. 

43) Yao Ko Syrkin, (Institute of General and Inorganic Chemistry 
AS USSR’. (Inetitul obshchey i neorganicheskoy khimii 
Akademii nauk 32SR), reported on problems concerning the 
molecular mechanism in catalysis. 

14) Ko Ve Topehiyey, Moscow University; gave a survey on the 
data concerning catalytic activity of aluminum silicates. 

15) Le I. Piguzeva and Me Ae Kaliko, All-Union Scientific Re- 
search Institute @f Mineral Oil Industry (Vsesoyuznyy 
nauchnowissLedcvatel 'skiy institut neftyaney promyshlennosti) | 
reported on problems concerning characteristics of active 
acid centers in cracking and in catalytic reactions with 
aluminum silicatese 

16) No Me chirkov, institute of Chemical Physics, AS USSR, 
proved the proton character of the mechanism of homogeneous 
acid catalysise , 

17) O. Ve Krylovs Institute of Chemical Physics, AS USSR, spoke 
about the heterogeneous catalysis of acids.o 

18) G. M. Zhabrovay V, I. Viadimirova and Yeo Ie Yegorov, 
Institute of Physical Chemistry AS USSR, spoke about the 
sorption of ions in the production of a zinc oxide cata= 
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19) O. M. Poltorak, Moscow University, reported on problems 
concerning the genesis of catalysts. 
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~AUTHOR : Roginskiy, 5- ts . 16-32-4-1/43 


- TITLE: Isotopic Methods for Studying the Heterogeneity of Active 
Surfaces and Interactions in the Adsorption Layer {( Izotopnyye 
metody izucheniya neodnorodnosti aktivnykh poverkhnostey i 
vzaimodeystviya V adsorbtsionnom sloye 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958 Vol. 32, Nr 4, 
pp. 737 - 745 (USSR) 


ABSTRACT: In this paper 4 group of examination methods by using isotopes 
is described, which has been worked out for studying the 
change of thermic effects and activation eneréy in connection 
with the piographic heterogeneity of surface, the counter~action 
of absorbed melocules and the change of chenical composition 
of the contact. Starting from & certein consideration in 1945/46 .- 
together with O. Me Todes, the aifferential isotope nethod of 
direct observation of the surface heterogeneity hes been 
suggested. The experimental work beganys but no critical obser- 
yations have been carried out so far. The principle of the 
aifferential isotope methods is that on the surface to be 
Card 1/4 tested two or more portions with different isotope contents are 
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ctive Surfaces and 


The difference 


in homogenews and heterogeneous surfaces leads to a change 


in the isotope compo 


the thermodynamic and kinetic isotope effect. 
negative sign does, in homogeneous ; 
f adsorption of portions { 
Two graphs of determinations sf 
faces are given- 
of surface heterogeneity on 4 
vated carbon, put has a 


effect has 4 positive or 
surfaces, not depend on the order 0 
of different isotope compositions. 

in homogeneous .and heterogeneous sur 
method permits determinations 


sition of the removed portion, caused by 


Whether the 


This 


number of disadvantages marking it @ primarily qualitative 


determination method, 
as an increased numb 


to show the order of application of 
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Isotopic Methods for Studying the Heterogeneity of Active Surfaces and 


Interactions in the Adsorption Layer 
change of portions 
imal B takes place, 


the full exchange with constant E 
the molecules remain identical. 


follows that in the 
with 2 minimal B an 
while in the second case 
takes places and, energetically, 


This phenomenon in heterogeneous 
Eischens (Reference 6) in the analyses of the synthesis of 


ammonia. Other examples and possibilities for further develop- 
ment are stated. In case a summary of the date leads to a loss . 
of energetic heterogeneity of surface (change of adsorption 
heat and activation energy in the adsorbing layer) approxi-~ 
mations for the function of the counter action energy of the 
molecular distance from the surface can be derived from the 
function of Q and E of the filling, as well as from equations 
and graphs of adsorptio nad adsorption kinetics. 
Repulsicn can also be analyse 
here 2 certain part of the surface is filled wi 
Card 3/4 quantity of the sorbtive and consequently analysed. 
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Isotopic Methods for Studying the Heterogeneity of Active Surfaces and 
Interactions in the Adsorption Layer 


purpose microwave spectra as well as the normal Raman spectra 
can serve. In conclusion it is stated that in the systems 

considered so far heterogeneity predominates against counter~ 
action. There are 8 figures and 8 references, 7 of which are 


Soviet. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Hoskva 
(AS USSR Institute for Physical Chemistry, Moscow 


SUBMITTED: March 23, 1957 


AVAILABLE: Library of Congress = 


tb 
2. Adsorption--Measurement 
Spectroscopy--Applications 


1. Surfaces--Adsorptive properties 

3. Tsotopes--Applications 4. Raman 

5, Microwave spectra-—Applications 
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Member AN USs 
PITLE: Catalysis on Intrinsic Semiconductors (0 katalize né 
poluprovodrikakh v oblasti sopstvennoy jrovodimostd 


PERIODICAL: Doklady AN SSSR, 1958, Vor. 118: Wr 3, PP. 523-525 (USSR) 


ABSTRACT: Although the same mechonism of the primary act of the interT- 
action of a sane Gauetor-catalyst) T1°e the substrate 
prevails the catalysis in the dgonain of intrinsic conduction 


of the nanixture conduct hon for the: catalysis in the domain 
of intrinsic conduction tne following must be characteristi- 
pee 47% Light dependenc® of the catalytic activity om the 
se ewueture-senes tive” properties; 2) A connection petween 
the catalytic properties and the substance properties 
connection petween the catelytic properties ana the width of 
the forbidden Zones which results from this; 4) High values 
of the factor in front of the exponential function; 5) 4 
compensatign of the aifferences petween the n- and the P- 
Card 1/3 _geniconductors: The date ywanich were obtained by the authors 
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Catalysis on Intrinsic Semiconductors 


a : together with Ye. A- Fokina are given in a table, they show 
the sharp increese of the catalytic activity with regard to 

‘ the dehydretion of the igopropyl-alcohol at the transition 
from ZnO to gnfe. At the sane tine tne activation energy of 
the dehydration decreased, whereby this activation energy 
depends much on the filling up- The rete of dehydration was 
low, in case of all catalysts; whereby the percentage of 
dehydration decreased at the transition from ZnO to ante. 
When the other properties in the geries $n0 —~> 2ns -> ZznSe-—> 
—ZnTe were investigated the followine could be stated: The 
catalytic ectivity and the dielectric constant & increase, 
put the difference of the electron negativity and the width 
of the forbidden 20n¢ decrease. An exception in this view 
ig ZnO with U = 3,2 ev- The catalysis takes place in a 
temperature Tange, in which are at least 3 of the here 
examined binery compounds (ZnS, gnse, and gnte) in the domain © 
of intrinsic conduction. At the same time with the in- 
creasing of the dehydrating activity the lattice parameter 
of the ZnS increases. Thus in the case of the here examined 

a2 simpler correlation between the width of 

y is observed. 


binary compounds @ 
te alse for other groups 


; the forbidden zone and the catalytic setivit 
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of compounds. There are 1 figure and 19 references, 15 of 
which are Slavic. 


ASSOCIATION: Institute for Physical Chemistry. AN USSR (Institut 
fizicheskoy khimii Akademii nauk SSSR) 


SUBMITTED: September 9, 1957 


AVAILABLE: Library of Congress 
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AUTHORS : Sinyak, Yu. Ye-s Roginskiy,: 5. %.,Corredponding 
Member of. the AB USSB, Yanovskiy, M. I- 


TITLE: The Isotopic Exchange of Carbon Dioxide Chemically Adsorbed 
on an Iron Catalyst in the Synthesis of Ammonia (Izotopnyy 
obmen C09, khemosorbirovannoy na zheleznom katalizatore 

ginteza ammiaka) 


PERIODICAL: | Doklady AN SSSR, 1958, Vol. 118, Nr 4y PP» 727-130 (USSR) 


ABSTRACT: The catalytic synthesis from nitrogen and hydrogen at an ison 
catalyst with aluminum- and potassium additions has already 
died. The nature of the accelerating effect of 
as hitherto remained unexplained. The second 
i revious work (reference 2) the exploi- 
the isotopic exchange 
petween the atoms 0 The kinetic 
isotopic method has & number of ared to the 
former methods (references 4,3-5) sugges tudy of 
the heterogeneity- If it is used, the probability of a re- 
distribution of molecules decreases and all measurements are 
Card 1/4 carried out with an unchanged filling of the surface, which 


a “EC ROMED TOR RELEASE: Tuesday, August 01,2000 CIA-RDP86-00513R001445: 


The Isotopic Exchange of Carbon Dioxide Chemically Adsorbed 20-118-4-28/61 
on.an Iron Catalyst in the Synthesis of Ammonia 
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ig essential. The exchange velocity of chemically adsorbed 
carbon monoxide at the same catalyst has already been atudied 
(reference 6). The velocity constant of the exchange decreased 
gradually in these experiments which cannot be explained by 
the influence of the interaction. The iron catalyst was double- 
-activated, reduced, and passivated outside of the reaction 
system. Active carbonic acid was produced from Bac! Oz and 
H,80, of 96%. The inactive carbonic acid was formed in a py- 
rolytic decomposition of NajCOz. Figure 1 gives a scheme of 
the experimental plant. The lower curves of figure 2 show that 
adsorbed CO5 inan atmosphere of CO, Hos and Ar at a pressure 
of 500 mm torr. is not desorbed. In the case of presence of 
COo inthe plant a quick rise of the activity is observed in 
the gas phase. After the equilibrium had been reached COo was 
freezed out in a calibrated container ( figure 1,4) which was 
fitted out with an end-counter MST-17. Then. the total acti- 
vity (A =A ) of the CO, was determined. It was found 


TAust Iobnm 
that Araust forms a quantity of approximatively 40-50% of the 
total quantity of the adsorbed oM0,. Then an equal quantity 
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The Isotopic Exchange of Carbon Dioxide Chemically Adsorbed 20-118..4-28/61 
om an [ron Catalyst in the Synthesis of Ammonia 


exchange portion is lower by 15-20% than in the case of a re- 
yerse sequence. Figure 4 shows the exchange velocity of CO in 
experiments in «which first 2,85 cm? of inactive CO and only 


0-42 al of govive c'4, act on the catalyst. In this case the 


exchange portion amounts to approximat_ely 60-65%. The given 
data point to the existence of two sections which differ accor- 
ding to their prop erties sharply from one. another and are cha- 
yacteristic of the alkaline part of the surface of the catalyst. 
The exchange mechanism is apparently approximated to that of 
carbonate-alkaline and alkaline-earth elements (reference 8). 
There are 4 figures, and 8 references; 5 of which are oviete 
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AVAILABLE: Library of Congress 
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AYTHORS : Roginskiy S. Ze. Correspond ing Kember, ACadeny of Sciences, : 
USSR, Yanovskiy, ¥, I.; dhabrova, G, “6,  Vinogradova, 0, Nea 
_ Kadenatsi, B. Hey Markova, Z. ji. 
TITLE: A Catalytic Synthesis of Unsaturated lydrocarbons vf the Series 
Cy? Labelled by the Radioactive Carbon cl4, With the Use of 


Vapor Phase Distributive X-Ray Chromatography (Ka taliticheskiy 
sintez nepredel 'nylkh uelevodorodov ryada Cy nechonnykh 
radiouglerodom et. 8 ispol'zovaniyem parofaznoy raspredelitelt. 
noy radiokhromatografii) 


PERIODICAL: Doklady Akadegii nauk SSSR, 1958, Vol '21, Nr 4, pp 674-677 
(USSR) 


ABSTRACT: This paper reports on the results of the production of labelled 
unsaturated hydrocarbons on the basis of ethyl alcohol 


- It isa peculiarity of this method that 
d molecules are produced simultaneously by 
ytic process which develops under the influence 
Card 1/4 - VY. Lebedev's catalyst for the synthesis of divinyl. 
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A Catalytic Synthesis of Unsaturated Hydrocarbons of the Series Cas Labelled 


by the Radioactive Carbon hea With the Use of Vapor Phase Distributive 
X-Ray Cnronatography 


This paper discusses a Special case of the general principle 
of the synthesis of labelled molecules. This principle con- 
sists of the carrying out of a group synthesis (which zives 
ixture of some substances with an unusual isotopic compas 
sition) and of the subsequent application of physical-chani« 
cal separation methods. Especially interesting is the sepa. 
ration of the lebelled hydrocarbons of the Cc, series with 


various degrees of saturation and with various structural. 


isomeric shapes. Such hydrocarbons are butadiene (divinyl), 
a-butylene, B-butylene (cis-variant), B-butylene (trans. 
variant). The catalytic synthesis was carried out by means 
of S. V. Lebedev'ts catalyst at 590°. A labelled ethyl alco- - 


14 14 
hol © HC Hy 


The chromatographic separation 

ed products is then discussed, 

omatogram of the mixture of the 
$aseous radioactive products of the synthesis of divinyl from 
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A Catalytic Synthesis of Unsaturated Hydrocarbons of the serieg Cys Labelled 


7 by the Radioactive Carbon of4 With the Use of Vapor Phase Distributive 
- X-Ray Chroma tography 


the labelled alcohol (04H, 0H). According to this chremato-. 


gram, the main gaseous product is divinyl (81,5 %), The per.. 
centage of butylene is not higher than 4,7 %. The composition 
of the products may he changed by a heat treatment of the 
Catalyst. The specific activities of the hydrocarbons have 
approximately the same valueg. In order to identify the in.. 
dividual fractions, absorption spestra were 
taken; The combination of chronma~ 
action and with a counter~ 


ual compon The catalytic exper- 
hour and the chromatographic separation ~- 


2 - 2,5 hours. There are 4 figures and 9 references, 7 of 
Card 3/4 which are Soviet, 
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. 5(4) SOV/62-59-1-3/38 
AUTHORS:. Krylov, 0. Y¥., Roginskiy, S. Z. eit 
. SO eT ee te errno ia 
TITLE: The Dependence of Catalytic Activity of Binary Compounds 
of Hetals of the Second Group With Non-Metals on the 


Position of Elerents in Mendeleyev's Periodic System (Izu- 
cheniye zavisimosti kataliticheskoy aktivnosti binarnykh 
soyedineniy metallov vtoroy gruppy s nemetallami ot polozhe- 
niya elementov v periodicheskoy sisteme Mendeleyeva)Commu- 
nication V. Regularities in the Change of Properties of the 
Series ZnO, ZnS, ZnSe, ZnTe (Soobshcheniye 5. O zakonomer- 
nostyakh izmeneniya svoystv v ryadu ZnO, ZnS, ZnSe, ZnTe ) 


PERIODICAL: Izvestiya Akademii nauk’ SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 1, pp 17 - 24 (USSR) 


ABSTRACT: The connection between the position of elements within 
the solid body in the periodic system on the one hand and 
the catalytic properties of this body on the other hand is 
insufficiently investigated. Systematic papers hitherto 
published primarily refer to simple bodies and mainly deal 
with explaining the role played by empty points of d-shells 
Card 1/4 of the atom in catalysis. In view of the development of 
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in the Change of Properties of the Series ZnO, Zns, ZnSe, ZnTe 
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f general” : 
In the present paper the authors investigated the irene 


Te referring to the compound of the type 
rah : : with Zine as a Positively Charged atom att, In order 
ne meena oe ate regularities they compared 
Fay n he catalytic properties in th i 
ZnO —3ZnS — ZnSe —}'ZnTe a Sa ere 
é as to the decom ositio i 
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characteristics of these semiconductors. It was stated that 
the catalytic activity of the binary MeX compound changes 
28 to the dehydrogenation of alcohol simultaneously with 
the change of binding polarity which becomes manifest by 
the change of a number of electric properties. On the in- 
crease of the atomic weight of the non-metal in the Hex 
compound the activation energy of the dehydrogenation of 
alcohol decreases, whereas dielectric constant increases, 
and the width of the danger zone as well as the difference 
of electronegativity decreases. The dependence is complicated 
by the change of E (activation energy) with the occupation 
of the surface. According to data of publications it was 
assumed that the catalysts ZnS, ZnSe, ZnTe (possibly also 
ZnO) primarily act within the range of their own conductivity. 
Definite conclusions can be drawn cnly when electric pro- ; 
perties of semiconductors during catalysis have been measured. 
It is supposed that the position of the level of impurity 

Card 3/4 conductivity may be also determined according to the 
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position of elements (of which the semiconductor is made up) 

fn the periodic system. The authors thank F. F. Vol'ken- ~ 
shteyn and V. B. Sandomirskiy for the discussion. There are 
1 table and 31 references, 20 of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akedemii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences, USSR) 


SUBMITTED: May 31, 1957 
Card 4/4 
SR ee ee RE AE eT NC 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451 


Riedel FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001445: 


Bei ASE Dy PPADS ABIES Be sk «UE sae SOI CR SA ERE DET PIE A ER 
5(4) S0V/62-59-1~ ue 
AUTHORS: Sinitsyna, M. D., Zhabrova, G. Me, Roginskiy, S. Z., 

Gordeyeva, V. A. 
TITLE; Emanating Capacity in Topochemical Processes as a Typical 


Feature of the Specific Surface (Emaniruyushchaya sposobnost'! 
pri topokhimicheskikh protsessakh kak kharakteristika 
udel'noy poverkhnosti) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 1, pp 176 - 178 (USSR) 


ABSTRACT: In order to investigate the changes of the structure and 

: specific surface in topochemical processes the authors 
applied the method of emanation. Radiothorium nitrate 
solution was used as emanation source. The advantage of 
radiothorium in comparison to the previously used radium 
(Ref 1) consists in the fact that it forms thoron in syste- 
matic transformation. Since thoron has only a short half- 
life measurements can be carried on without interruption 
(Refs 1 and 2), In the investigation of magnesium hydroxide 
and magnesium oxide samples it was found that there is a 

Card 1/2 linear dependence of the emanation coefficient (measured 
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at room temperature) on the size.of.the specific surface, 
This dependence apparently holds also for other systenso 

It indicates that the determination of the emanation 
coefficient can be substituted for comparatively difficult 
and complicated measurements of sorption. First a calibra- 
tion curve would have to be plotted for each system, however, 
according to several points determined by experiments: 
emanation coefficient - specific surface. There ere 1 figure 
and 5 references, 2 of which are Soviet. 
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of Physical Chemistry of the Academy of Sciences, USSR) 


SUBMITTED: June 28, 1958 
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5(4) SOV/62-59-4~4/ 42 
AUTHOR: -Roginskiy, S. 2. 
larities 
TITLE: Regu-/ in the Selection of Catalysts (Zakonomernosti podbora 
katalizatorov). Communication 2. On Physical and Physico-chemical 
Catalysis (Soobshcheniye 2. 0 fizicheskom i fiziko-khimicheskom 
katalize) 
PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nx 4, pp 586-595 (USSR) 


ABSTRACT: In the present paper it is shown that physical and physico- . 
chemical catalysis is possible beside the common or chemical 
catalysis. To solve various problems it appears. suitahle to 
group the reactiomand catalysts according to various kinetic, 
phase-chemical, and structural characteristics. The classifica-- 
tion into three main groups - physical, chemical, and physico-. 
chemical catalysis (Table 1) - cannot, however, be considered | 
final because there are combined and limit cases which cannot be. 


clearly assigned to one of the three main groups. Any chemical 
process involves in addition to the actual chemical transforma- 


tion a supply of energy to the reacting molecules and a dis- 
Sipation of energy from the reaction products. The action of 
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foreign substances on this energy process prings. about various 
catalytic effects, which according to their nature should be 
described as energy catalysis. The acceleration of the reaction 
during the molecular-kinetic catalysis is due to the change in 
the molecular-kinetic conditions of the reaction process. In 
processes which involve only 4 small activation energy and in 
which the active particles generate independently, the reaction 
can be appreciably accelerated by the introduction into the ges 
of a developed solid surface having an appropriate adsorption 
potential. This process is described by the author as cohesion 
catalysis. Physicai catalysis includes, of course, the numerous 
variants of catalysis which are due to a change in the contact 
conditions and of dispersion. Of the four groups mentioned here 
the first is the closest approach to physical catalysis in the 
kind of the change in the reacting molecule and owing to its low 
specificity. All transitions from 2 purely physical to a purely 
chemical catalysis occur in the second and third groups. The re- 
actions of the fourth group are nearer to chemical than to 
Card 2/3 physical catalysis. There are 2 tables and 18 references, 10 of. 
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which are Soviet. 


ASSOCLATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


SUBMITTED: July 10, 1957 
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TITLE: Catalytic Oxidation of Propylene in Acrolein. 1 


(Kataliticheskoye okisleniye propilena Vv akrolein. 2) 
PERIODICAL: | Zhurnal obshchey Khimit, 1959, Vol 29, Sr 5» PP 1522-1527 (USSR) 


ABSTRACT: In the present paper the properties of the cuprous oxide catalyst 
which was used in the catalytic oxidation of propylene in acrolein 
were investigated. Further its activity was compared with other sin 

oxidizing contacts. In order to clarify the part acetaldehyde plays — 
in the oxidation of propylene the method of the parked atoms was — 
used. The oxidation of the propylene mixture with oxygen and with 
acetaldehyde marked with radioactive carbon (4 = 2: 0.5) on 


cuprous oxide at 350° permitted the definition of the genetic 
compounds o@ these reaction products. The results of & typical a 
experiment are jllustrated in figure 1. As can be seen, the carbon 
dioxide is painly not formed from acetaldehyde put independently , 
via other internediates. The data devised according to the kinetic 
method of H. B. Neyman (Ref 5) are given in figure 2. By the use of 
Card 1/3 radioactive carbon 4+ could be proved that in these processes at the 
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dently of one another several parallel 


process of 
first increases on pro 
whereas the yield ofc 


the oxidation of propylene on the copper 


in which connection unstable intermediates of — 


formed. Further 


some experiments were carried 
the contact time upon the oxidation 


ed (Fig 3). The acrolein yield . 


later remains constant 
ncreases. During 
rolein is 


not completely destroyed. probably at the same i ; 


independently two reacti 
and its oxidation up to 
process is determined b 
order to clarify the dependence 0 


The formation of acrolein 


Te rate ratio of this 
mixture. In 


concentration of the catalyst on the carrier, 


the catalyst on pumi 

The investigation in 

be obtained by short 

linear velocity of current 
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oxidation of propylene on other catalysts was investigated: 

Vg0c» 00, 4035 Cr 2° » Cdfe, CuSe, Cufe, Cushs. Selenide, telluride, 
arsenide and cuprous oxide were found to have the highest ‘ 
selectivity with reapect to the formation of acrolein. Qn the 
formation of the mixture of saturated aldehydes and acrolein, Jf 
oxides of transition metals (Moo, , Vv 2s, etc.) are especially active, 


There are 7 figures and 6 references, 5 of which are Sovi Sty 


Institut fizicheskoy khimii Akedemii nauk SSSR 
(Institute of Physical Chemistry of the Academy of Sciences, ussR)" 


April 22, 1958 
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TITLE: Isotopic Data on the Part Played by Two-dimensional Chains in 
the Synthesis of Hydrocarbons From Carbon Monoxide and Hydrogen 


PERIODICAL: Faw fizicheskoy khimii, 1959, Vol 33, Nr 115 Pp 2451-2456 
USSR) 


ABSTRACT s The problem of hydrocarbon chains, which completely develop 
on the surface of the catalyst, has not yet been solved. 
N. N. Semenov and V. V. Voyevodskiy (Ref 3) recently carried 
out investigations on this subject. A direct proof of the 
existence of two-dimensional chains in the synthesis of hydro- 
carbons was obtainéd by the experiments of Emmett, Kummer et 
al. (Ref 8), who regard: the results obtained as a confirmation 
of the dehydration-condensation synthesis scheme according to 
Storch, Golambik, and Anderson (Ref Te However, the paper | 
mentioned in reference 8 has given no answer to many important 
questions. Therefore the distribution of radioactivity among 
the hydrocarbon synthesized from cO and Hy on cobalt--thorium 


Card 1/3 catalysts (100 Coz 18 Th0, : 100 kieselguhr) has been in- W 
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the growth reactions of the hydro- 
has been observed by Yae 


Eydus and 


N. De Zelinskiy et al (Ref 12). in the case of higher concentraq- 


tions. 
able to participate in 


previous exchange of the 


authors present a four-stage scheme for t 


carbons from cO and H 
of initiation of the process 
3 figures and 15 references, 
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sov/20-124-2-32/71 
Zhabrova, G. M., Sinitsyna, M. D., Roginskiy, S. 2., Cor- 
responding Member, AS USSR eo ee 


The Application of the Emanation Method in the Investigation of 
Catalysts (Primeneniye emanatsionnogo metoda k issledovaniyu 
katalizatorov) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 354-357 
(USSR) 


The authors first mention some previous papers on this subject... 


It is of interest to investigate one of the previously investi- 


gated systems in detail by applying radioactive thorium. The 
magnesium hydroxide used in these experiments was prepared by 
precipitation from solutions of magnesium nitrate and alkali 
followed by careful washing with distilled water. A solution of 


0.36 g Th, /m1 (radioactive thorium) in nitric acid was used as 


a source of emanation. The authors determined the kinetic 
curves for the time dependence of the emanating power in the 
course of the dehydration of magnesium hydroxide at the tem- 
peratures 320; 350; 400; 450; 550; 600; 700; 800; and 1080. At 
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sov/20-124-2-32/71 
The Application of the Emanation Method in the Investigation of Catalysts 


the same time, the percentage of the conversion of hydroxide 
into oxide was determined. A continuous increase of the emanat- 
ing power with time is observed at the temperatures of 320° 
and 350. The liberation of thoron becomes much slower towards 
the end of dehydration. fhe continuous character of the time 
dependence of radioactivity is disturbed already at a de- 
hydration temperature of 400 , i.e. there is a flat maxinun 
hich corresponds to 75% of conversion. At 450 there is al- 
ready a clear maxinum which corresponds to 70-80% of conver- 
sion. A further increase in dehydration temperature continues 
to increase the sharpness of the maximum. The characteristic 
shape of the kinetic curves for the time dependence of the 
emanating power is caused by the simultaneous effect of de- 
hydration and thermal sintering. The second diagram shows the 
curves for the dependence of the emanation coefficient and of 
the specific surface on. the dehydration temperature of magnesi- 
um hydroxide. Both these quantities have a maximum at 450 
after which they decrease. The emanating coefficient measured 
at the temperature of the topochemical process must be describ- 
Card 2/3 ed by more complicated functions. The thoron generated seems to 
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The Application of the Emanation Method in the Investigation of Catalysts. 
be eliminated only from the superficial layer of the samples 
of hydroxide and magnesium oxide investigated. There are 
3 figures, 1 table, and 7 references, 4 of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 
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The ar the Surface of Oxide Semiconductors as a 


Result of the Adsorption of Gases and Vapors (Zaryazheniye 
poverkhnos$i ckisnykh poivprovodnikov pri adsorbtsii gazcv = 
parov) 


rggeey Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 606-608 
USSR 


A sensitive metnod of determining 2 surface charge is that by 
measuring the work function, For the purpose of investigating 
the connection between surface charge and adsorption, the 
euthors used a vibrating condenser. The immobile condenser 
plate consisted of the pulverulent semiconductor to be 
investigated, ani the vibrating condenser plate was a goid 


.plate. The adsorption of Oo Hos co, co, $ a and of 


isopropyi-aicohol vapors on ZnO, v 2957 ae and NiQ were 


investigated. ZnO and V505 are electron semiconductors, 


CuO and NiO are hole-~semiconductors. These samples were | 
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in a continuously mainvained vacuun tome” +o tempera 

peo eee: é . diagram shows the Ao ceaiense of the contact 

potential ¥, of WiO on the length of time used for treating the 
sampi¢ which was later in an oxyger. atmosphere. The considerabis 
reduction of the work function is apparently due to the desgorpitn 
of the oxygen from the surface of she catalyst. The semiconmiace, | 
whick had formerly been suojected to the influence of an. 


O, abmespnere, can be sompared with one another with 


the samples are ted in 
an approximately continuow 
been attained, the tis 
: vapor was investigated at 
and at teased temperatures, The table given helow 
data concerning the surface charge of oxide semicondu 
the case of the adsorption of gases (at 20°): 
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The Charge of the Surface of Oxide Semiconductors SO0V/20-124~3~32/67 
ag a Result of the Adsorption of Gases and Vapors 


adsorbed gas 


not adsorbed changed + 
Nio not adsorbed not changed + 
V0. 7 not changed + 
ZnO not adsorbed Inct ads, not changed | not changed 


All adsorbed gases (with the exception of oxygen) diminish 
either the work function (i. e. they occur as electron donors 
irrespective of the type of semiconductor), or they do not vary 
the work function, In this case adsorption is very rapid, and 
at 80° these gases are nearly completely desorbed; in this 

case physical adsorption probably occurs. This conclusion is 
confirmed in the case of the adsorption of OHHe on CuO, and in 


this case a rapid irreversible adsorption is observed. The work 
function decreases considerably. Oxygen is adsorbed firmiy and 
Card 3/4 irreversibly on.NiO (20°), in which case it increases the work 
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The Charge of the Surtace of Oxide Semiconductors SOV/20-124 -3-- 32/67 
as a Result of the Adsorption of Gases and Vapors 


function considerably. In the adsorption of vapors of 
isopropyi-alcohol on ZnO at 20° the contact potential passes 
through a maximum (and the work function passes through a 
minimum) , if the surface of the adsorbent is filled with 
alcohol up to 10%. Measurement of the potential difference at 
the places cf contact is a promising method of investigating 
the cheracter of the binding of the molecule adsorbed on the 
surface of the semiconductor. There are 4 figures, ! table, and 
5 references. 3 of which are Soviet. 
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Popov, Vo Tog Roginskiy, S. Zey sov/20-124-6~-26/55 
Corresponding Member, 7 , 


The Kinetic Isotope Effect of the Oxidation of Hydrogen on 
Platinum (Kineticheskiy izotopnyy effekt okisleniya vodoroda 
na platine) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 6, pp 1275-1278 
(USSR) 


The present paper deals with the kinetic isotope effect 
mentioned in the title in the case of a large surplus of 
hydrogen. This reaction was chosen because of the lack of 
by-reactions, and also because this reaction can be investi- 
gated within a wide temperature interval (beginning from 
temperatures of less than 0° c). Besides, several earlier 
papers are available which deal with this subject. First, 
carrying out of the experiments and the apparatus used are 
described. The reaction occurred under dynamic conditions 
in a completely soldered glass apparatus, smooth platinum 
being used as catalyst. In this way complications connected 
with porosity were avoided. The kinetic isotope effect of 
hydrogen was measured at 95° and the results obtained by 
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The Kinetic Isotope Effect of the Oxidation of SOV /20-124-6-26/55 
Hydrogen on Platinum 


these experiments are given by a table. During. the catalytic 
oxidation of hydrogen the water hereby produced is enriched 
with protium and for the separation coefficient u the value 

a = 1031 with Aa = +3 % was found. In the case of the irrever- 
sible reaction of a substance consisting of 2 nucleidesy and 

if there is no distorting influence of an isotope exchange, 
the reaction may be imagined to be composed of 2 independent 
reactions. In the case under investigation (with a low content 
of deuterium in the hydrogen) this practically means that 

H+ (1/2)0, = H,0, HD+ (1/2)0, = HDO. Each of these two 


processes comprises the diffusion of hydrogen toward the sur- 
face and the following stages, which may begin with the ad- 
sorption of H, r also with its reactions in the case of an 


impact against the adsorbing oxygen. These processes may 
eventually end by the desorption of water and its diffusion 
from the surface layer into the current of gas. Similar 
considerations apply also to the control of the diffusion of 
water (formed in the case of an oxidation) from the surface 
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